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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Engineering Metrology Sectional Committee had been approved by the Light Mechanical 
Engineering Division Council. 

Only important instructions for use which are typical of pneumatic length measurement arc 
mentioned. Further only a few applications for which as on date there is no alternative solution 
or it is too expensive have been mentioned. These examples, therefore may help to decide the 
economical method of gaugirg even for people not familiar with pneumatic length measurement. 
This ccuJd alsote followed up by detailed advice from the manufacturer. 

This Indian Standard has been published in four parts. Other parts of this standard are listed 
below: 

Part 1 General information on principles and methods, 

Part 2 Design features of instruments working in high pressure range, and 

Part 3 Parameters of instruments working on high pressure. 

In the preparation of this standard considerable assistance has been derived from DIN 2271 
( Part 4 ) : 1977 Tneumatic length measurement ( air gauging ) : Part 4 General information and 
f jfsmples of application' issued by Deutsches Institut fiir Normung ( DIN ). 
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1 SCOPE 

1.1 This standard applies to pneumatic length 
measuring instruments which operate on high 
pressure range as well as the low pressure 
range. 

1»2 The basic aim of this standard is to show 
the various ways in which the pneumatic length 
measuring instruments can be used for different 
measurements at the same time lays out the 
conditions to be fulfilled for such measurement, 

2 REFERENCE 

IS 12257 (Part 2 ) : 1992 'Pneumatic measure- 
ment: Part 2 Design features of instruments 
working in high pressure range' is a necessary 
adjunct to this standard. 

3 TECHNICAL CONDITIONS 

3.1 Compressed Air 

Sufficient quantity of compressed air supply 
should be available to the instrument/unit and 
should not starve for want of air at any part of 
the time in operation. The compressed air 
should be as free as possible from oil, water and 
any solid particles which can cause contamina- 
tion of the unit. Ideally the compressed air 
should be free from any foreign material. 

3.2 Work Piece 

It is not necessary that every job is suitable for 
testing of various parameters dealt in this 
standard, such as, dimension, position and form 
with pneumatic length measuring unit. The 
following technical conditions should be met 
with. 

3.2.1 Tolerance 

The measuring range of a Pneumatic length 
measuring unit depends on the tolerance of the 
particular work piece. The maximum measur- 
ing range with non-contact measurement is 
O'l mm. In some cases it could be up to 0*2 mm 
depending solely on the measuring technique. 

3.2.2 Minimum Land Width of the Measured 
Surface 

When non-contact or open jet gauging element 
is used, the surface under measurement should 
be as large as to cover the end faces of the 
measuring jet. For smaller land widths 



mechanical contact gauging elements may be 
used. 

3.2.3 Thin Walled Work-Pieces and Work-Pieces 
with Very Low Surface Hardness 

Non-contact pneumatic length measuring unit 
can be used very effectively with relatively small 
measuring forces. In case of very thin walled 
work-pieces of unstable form elastic deformation 
may occur due to the compressed air flow. In 
such case it may be recommended that low 
pressure measuring unit be used, 

NOTE — Due to the higher sensitivity of low 
pressure measuring unit other technical conditions 
Tieed to be satisfied which are included in this 
standard. 

3.2.4 Surface Roughness 

The surface roughness of the work-piece plays 
a very important role in air gauging. The 
measured value, particularly, in case of non- 
contact gauging elements is affected by the 
roughness of the measured surface. The mea- 
surement in this case is always an average value 
of the peak to valley. Due to this, the measured 
value obtained by non-contact gauging element 
and that obtained by mechanical contact gaug- 
ing element will differ. This difference can be 
neglected for peak to valley of Rz 5 ^m 
( Rb. r25 fim ). In case of larger Rz values, the 
measured value difference can be corrected by 
suitably offsetting the indicator of the measuring 
unit, provided the peak to valley variations on 
the surfaces of similar work pieces under test 
are small. This correctix>n value for offsetting 
the indicator can be had by measuring the 
work pieces by both non-contact and mechanical 
contact measurements. 

4 INSTRUCTIONS FOR USE 

4.1 Normal Application 

Normal applications means tliat the economical 
and practical applications of air gauging units 
depends largely on the measurement problems. 
Pneumatic measurement is particularly suitable 
for the following measurement problems. At 
the same time technical conditions have to be 
kept in mind. 

4.1.1 Hole Measurement 

With air gauging, diameter and geometry 
condition of the hole can be measured quite 
comprehensively and in a short time. 
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4.1.2 Shaft Measurement 

Outside diameter and geometry of a shaft can 
be gauged quite effectively. 

4.1.3 Measuring jets may be so arranged that 
measurements can be made in a narrow space 
that is -blind bores, small land width, etc. 

4.1.4 Match gauging is possible that is exact 
clearance or interference between two mating 
parts can be gauged. 

4.1.5 Relation gauging, such as squareness, 
straightness, concentricity, position can be 
measured/checked with air gauging. Single or 
summated measurements are also possible. 

4.2 Special Properties of Air Gauging 

Depending on the nature of the measuring 
problem following properties of air gauging 
may be of vital importance for its application. 

4.2.1 With non-contact air gauging element, the 
measuring force does not operate as a point 
load but as an area load, there is no deformation 
of the work-piece. Any damage to the surface 
of the work-piece is avoided. 

4.2.2 When non-contact air gauging elements 
are used with high pressure measuring units, 
self cleaning action of the measuring surface 
takes place, mostly avoiding errors in measure- 
ments due to contaminants on the work piece 
surface. 

4.3 Choice of Indicating Units 

The selection of the indication unit largely 
depends on the measurement or on the measuring 
problems 

4.3.1 Column Units 

Column type units are suitable for single and 
summated readings. These are normally in 
modular design, hence they can be combined 
into a multi-column unit depending upon the 
number of measurements. These allow a change 
of magnification by changing the taper tube 
along with the suitable vertical scale. 

4.3.2 Indicating Units 

Indicating instruments are suitable for single 
and summated readings as well as differential 
measurements. Furthermore, it is also possible 
to use an electrical circuit to give the 3 limits 
by which inspection^ grading and feed back for 
machine control can be had. The magnification 
of these instruments can also be varied by 
changing the pilot jet and the indicating scale. 

4.4 Gauging Element 

It is important that there should be a free flow 
of air through the gauging element with the jets 
in an uncovered position. The air passing must 
be absolutely free of foreign particles. The end 
face and the bore of the measuring jet are very 
important and due care should be taken when 



cleaning. Any damage will change the measur- 
ing characteristic which can cause errors in 
measurements. 

If the length of air passage to the jets is 
increased by means of a tube, then this tube 
should not unnecessarily be long, since this may 
result in slow response and also in some cases 
a change in the measuring characteristics. In 
this respect the instructions of the manufacturer 
should be followed. 

5 EXAMPLES OF APPLICATION 

In addition to the examples given in IS 12257 
( Part 2 ) : 1992, the following are examples of 
gauging elements with symmetrical cross- 
checking about its axes. There also can be 
other forms of cross-sections with the gauging 
elements of shnilar cross-section. The examples 
shown are the non-contact gauging elements. 
Similarly, the same can be applied to measuring 
arrangements with mechanical contact gauging 
elements also. 



5.1 Match Gauging 

Between a hole and a shaft using an air plug 
gauge and an air ring gauge ( see Fig. 1 ). 




Fig. 1 Match Gauging 



5.2 Form Measurement 

5.2.1 Straightness or banana shape of long holes 
with special air plug gauge or similarly of shafts 
with special air ring gauge ( see Fig. 2 ). 




Fig. 2 



Measuring Straightness 
OF Holes 
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5.2.2 Roundness of holes with special air plug 
gauge or of shaft with special air ring gauge. 

5.2.3 Rate of taper and straightness of the 
Surface line of an internal cone with special 
conical air plug and of external cone with special 
conical air ring gauge ( see Fig. 3 ). 




5,3.2 Faralleliam of a surface or axis to a 
reference parameter that is parallelism of two 
bore axis ( see Fig= 5 ). 




Fig. 5 Measuring Parallelism of 
Two Bore Axes 



Fig. 3 Measuring Angle of Taper and 

Straightness of Surface Line of 

Internal Cones 



5.3 Positional Measurement 

5.3.1 Squareness of a surface, or axis to a 
reference parameter that is squareness of a bore 
axis to the end face ( see Fig. 4 ). 



5.3.3 Position of surface of axis to each other 
or to a reference parameter that is distance 
between two bores ( see Fig. 6 ). 





Fig. 4 Measuring Squareness of a 
Bore Axis to End Face 



Fig. 6 Measuring Distance Between 
Centres of Two Holes 
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5.3.4 Coincidence of the axes of two holes to 
each other ( Concentricity ) ( see Fig. 7 ). 

S33 Trueness of a flat end face with respect 
to the axis of rotation by taking the diameter 
as the reference and probing the face ( see 
Fig. 4 ). 




Fio. 7 Measuring Coincidence of 
Axes of Two Holes to Each Other 
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